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^^^m ^ 91^ ¥7]^ tiVs^l ^lae] ^l<a^7l 

^7]^ ^S.^] v\]3.^ ^^1^ A^S. cf^ 7}:^]JL #5^7jsr>^ 

S. 3 
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#^ ^]^^ ^ :g.7l^ tiVjE^l °fl-2.s1 ^1-^1 {Synchronous 

semiconductor memory device capable of reducing the influence of clock jitter} 

£ 1^ #Bfl^ *7l^ ^£^1 n)l2.Bl #^;*fl<H^^ vJI-Bl-tfl^ SI 

2^ £ 15^ #^;^lcHAi^ ^^^5S)S.oflA^ ^^^5^1^ Bfojnj 
£ 3^ ^ #^S1 ^ ^Aji^lofl tr}.^ :^7l^ aV^^l t^lsel q-Bfifl^ #1^- 

£ 6^ ^]]o]^X\7} 6'U «fl ^ ^^^21 <^ ^Al<^lo]l :^7]^ x^)2.el 
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<8> ^ ^7i^ «v:£^l i^is-ei ^^lofl ^0.5.^ :a.c|- >^4§>7fl^, ^1^1 

^ '^*J=^ ^^^1^ ^ Pjls-E] ;3-^loi] ^olcf. 

<9> ^^Ei Al>,egoilA-1 Dllol(n,ain) Aj-g-s]^ ii}^^] v\]s.^ ^V^]^ 

^ ^^1^ cflolB] ^^/#^ Al>,E^o^ ^^^]-^ c-ll nflo. 

«V ^41014. tiVs^l ^3.^ ^^1^ *J=^M^l7l ^S^H. ^^Ei Al>,E^O.^ 

"i-^JS]^ ^3L<^] ^7l^H Sl^lrol ^]o]B\^ ^7]i] CfojxflDl ofl 

^lS.Bl (synchronous dynamic random access memory, Synchronous DRAM) 
(SDRAM)7l- A>^^ol 

<io> ^tiV^o.^. -^7]^ Dflas^ ^:^1(SDRAM)^ ^^^1- ^7^71 7] 

T'l-:^ eflol^^KCAS latency)7l^# >^>-g-^T=f. t'V^i efl^l^^l^ s]:^ '^^(read 
command)^ 91^} Al^o.^a.El #^ ^o]b\ -^rS.^ ^^S. ^ ^7] ^^iofl 

^^sf ^^H] Aiji^o^ ^><^l#(cycle)*^ ^^^( integer number)^ 

<ii> £ 1^ ^Eflo] ^7]^ a>t£^] Dfliel ^^Ifil #^;illolAi:^ ^^5:^5.^ M-nfifl^ 
ojcf. £ 1^ %^^^>^, ^^^52)5.(100)^ ^El#HiA^(multiplexer. 
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110), ell^l^Ei (shift register, 130), ^ll. ^l2, ;^13 ^ ^]<^ s\S.^(l51 - 

154)# if-t!ri4. 

4=|HH 2fl;^liEi(l30)^ ifl-^ #^ ^^(PCLK), ^11, ^]2, ^ ^ 
2)S.-i-(151 ~ 154)^ ^1^^^ #^>ll<H#^^:^ ^ #^;«ll«H#^^^(PCLKDQ)<>fl 
^^s>o^, t^]o]B\o^ ^^zp.^^ ;^lAl^>^ ^J^CPREAD)* ^^V^^S 

(shift)Al^cf. ^, 511^1^EK130)^ ^iS. 

(PCLK)i2f #^;^l<H#^^:£(PCLKDQ))oll ^^^^ (.clocking) ^S.S., -^^ 

#5i-Ai:i:o^ ^^7]. ^c]- ^^^}^, ell^l>iEKl30)<Hl if-^ 

1 flip-flop. 131)^ ifl-^#^-^:^(PCLK)<='fl #^^JS]^li?V, 4=1HH ell^l 

(130)^11 #^-€##(132 ~ 136)^ #^^1<H#^^:^(PCLKDQ)<^1 

^cf. ^, ^12 l-^-l-l-(132)^ #^^^H1 '^-i-^V^ ic:^(A)<^l>H ^^7} 

^y] ^^m^^s-ipcm^ ^7]^ ^^^] v\]3.^ ^^i<hi ^1^-^71^ 

= ^S(input delay locked-loop circuit, t^IS.^])* ^f-cfl ^^^^S)^ ^S^^H , ^^-i"^ 
^:s:(pl£Ai)o|] -^7l^cf. n.^jL, #^;H]<H#^^Ji(PCLKDQ)^ -§-7]^ ^^M] ^]s.^ 
^^lofl #^ ^l'a-^7]^H^ ^(output delay locked-loop circuit, dIjsa])^ Jf- 

n ^^Ss]^ ^^<5li^. cfl<^lBl7> <q-^ Ai^^ o)l>l(rising edge) ^ *>7j- ofl 

-■"Kfalling edge)<^l -§-715101 :^]o]^}^ ^JL^lcf. <ati}.^o.^^ ^ 

^ ^^(PCLKDQ)^ tAC(^-¥- #^-2.^-^El c-flolEl7l- ^^l^V^I^ ^1^)7> 0 91 
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■i-(CLi, <^7lA-l i = 3,4,5,6,7)^1 -§-^^H. 4^HB eil^l r^B] (130)^ #^ ^ ^} 

z^z^-o] eilo]^Al Al:£(CLi)<^l cfl-§-*>^ #^^1<H^^(LATENCY)S-Ai 

#^>llolAiJ:aATENCY)^ Al;?> ^:?V -§-0]. cflolE-l7l- #^(^, 

*>7l ^srH, til-:£^l ^las) ^^^1<^1 S.^^ #^ Hl2l(nl£Al)o11 

^7>^ti)-. 

<15> S. 2^ iE. ISl #^;^1<H>0:£ ^>^5:^S.<H1>H h^-oIt^J p>:x1o| ^t^^j. 

<ie^ ^:£(ECLKl)oll ^^5^ ^lEi (jitter, TJl) n^^] . m #^ ^ 

^(ECLKl)Sl ^E] A>ol^(duty cycle)^ 55%:45%S ^^gsjjl ^e] Aj-oj^o^ o)l&|(error) 
7} 5%S. ^cf. nelJl, ;sl]2 5q«-#^-Ai^(ECLK2)«^l ^^^^ ^lBl(TJ2) «fl^<Hl, ;Hl2 i^-f- 
#^^X(ECLK2)^ A].olg^ 45%:55%^ ^^S^ji, a>o1^o| ci]e.:|7]. 5%^ 

<i7> H]:c i^^CREAD CMD)^ >112 ^^#?i-a1:£(eCLK2)<H1 ^7lsl<H ^a^sIji, ejjE. 

(READ CMD)«^1 ^^J^^ elJE. Alj:(pREAD)7> a]:^ ^oy ^].o] s^jig 

(high level )SA^ #^^^€cf. 
<i8> • iq-^#i^-Al:^(ECLK2)» #^(source clock)-^S i^^#§i-a1^ 

(PCLK1)21 ^E] A>ol^o^ 6]]5\^ ^cf. ifl^#^Aij:(pcLKl)^ ^M. ^S. 

(PREAD)l- ^^l-^(sampling)5>c:^ i 13] ^ ^^-^^131)3] #^ j:(preaD1)1- 
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<i9> ^^^^-tl^CECLKDl- #^(source clock),^^ a^V:^. £ l<^] 

^^:£(PCLKDQJ\1)S1 A>ol^o^ oiis]^ 5%S- ^r^. ^7] 

(PCLKDCUl)^ ^71 #^-1-1- (131)21 #^>0^(PREAD1)» ^Jl-^^^H -£ 1*^1 £^1 
^ ^12 #^-l-l-(132)^ #^Ai^(PREAD2)l- ^^5^1^1=1-. 
<20> nl-el-Ai, E]:^ ^J:(PREAD) ^ ;^ill #^-1-^(131)^ #^^^(PREAD1)^ 
^^>7l ^tb i^>^(timing margin)^ ;*lll ^-^#^^3:(ECLK1) ^ ^^12 

^(ECLK2)<H1 <a^^-^S. ^^^^^ xlE-ll- nfl^ofl io%o^ ^E] Al-ol^o^ oflfil^ 7}:^]^S., 

^7] El-ojuj t,].^o. «VAj^>Xl ^4-^ ^11 Hfolnj P>^(TMl)o11 pqB\7} ^ 

<22> Aj.7lcq 71^21 S^:^]^ ^^^^}7] ^t}<^ ^ ofl ffj-^ -§-71^ ti>£^l Tifl2-el 

7)- ^7i 5i-¥-#^-ti:£<^i ^7]s\o] ^^5^>^ # 
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c-ijoiEii- ^^^^ ^tii^v^ ^^^^ tv^. 

'M^l'^Hl 14^^. ^7]^ tiv:£^] nflael 
«>^^tl: ^^l<^1oll tcj.^^, ^7] ^7]^ pllasi ^^1^ ^7] 

wV^^tb ^^HHl 14^^, ^71 m ^^/^l^ SjS.^, ^>>i 5l]ol€Al7> 3^ ^-f 
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1020020078386 #^ <U^y. 2003/6/3 

^^^^] ^^1- ^l<il ^o] ^^e>7lM-, ^7] 

-i-^fl ;^1<?^ s^o] ;^4^*>7lM-. SE^ >^7l ifl^ 

^ ^^^] tfl-§-^H, >a-7l ^^1- -f-tll tJo] 

7]^. £^ 4>7l Aj-7l ^tl] ^7] ^^m^^S.^ 

^ ^>«^1#. ¥ 7fl^ A>o1-i-# Ail 7flSl A>ol^s. nV^ ^1<^^>^ ;5ll4 ^^/;^l<a-¥-; 

^7] 9}^ no]^X\7} 791 tfl-g-*>D^, >a-7l tflY#^^^* ^^Sl^l ^^1- 

^]'^ ^^1 ^^^WM-. ^7] >a-7] ^Sfl 

^o^7l ^ ^>^1#, ¥ 7fl^ 4 7fl^ ^>ol#l- '^t^ ^1<=^^> 
^ ^15 ^^/^I'a-^; ^ -^71 9}^ ^]o]^^]7} 3. 4, 5, 6 ^ 7<a^ ^1^1*>^ 2|z^-o^ 

elloj^Al Ai^l-oil -§-^*H, ^7] ^12. ^13. ^14 ^ >«fl5 ^^/;^l^-^» ^Sll 

> ^^1<^1<^1 i4^^. ^^-71 ^12 ^^/^ISl efl<^l^Al7> 3<?1 
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^ 1020020078386 ^^ <a^]-: 2003/6/3 

#^^^1- ^^si^^i ^]<a ^^^i-T^i^, ^V7i ^^yqo]^^. 

^18 ^^/^l-a^; ^7] T'l-i ellc>l^A]7> 691 ^-f<^l tfl-g-B^l-TJ^, >a-7l 

^^51^1 ^sl- ^]o^ o^o] ^7] ^^^]o]m^^S.* ^7] 

Ail 7fl^ A>oi§s. nv^ ;^1<?1^>^ ^19 ^^/^l^^; efloi^Al7> 7^1 ^^<Hl i:fl 

-g-^H, ^>7l #^>Hl^#^Ai:^^ ^^^^1 -f-^fl ^o] ;5i^^i.7iu).^ ^ 

^ ^7] ^7] -i-«B >a-7l #^ ;«ll<H #^-^1^^ 

^ ^l-oll-, ^7]!^ A>ol^:g. ^1 A>ol^S- ,3>3. ^lo^^l-^ ^]io ^^^/T^'^:^; 

^ y'}^ eflol^Al7l- 3, 4, 5, 6 ^ 7<a^ ^jAl©]-^ z^-z^-e^ ^j-^^i ellol^A] Aiji^g-ofl 

-§-^*H, ^]6. m. m ^ ^110 ^^/^i<s-^» ^^/^i^^i^ 

27> wf^^l*]: -MAlc^jofl 145^, >^7l m, ^12, >113. .^11 4^ ;«115 ^^/^^I'tl-^-* 
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'1020020078386 ■ *^^>: 2003/6/3 

^1^5^S.» ^^W:^^s.m: ^7] ^^^>^ ;*I13 

:28> a>^zitb ^Al<moii it)-5ig, >^7l ;^16, ;«117. ;^18, ;^19 ^ ;^110 ^^/^1«?1^1- z^-z^- 
^^^]o]mn^^^ ^ ^ic^^l-^ ^^^71 ^l^^S; ^7] ;^15 

# ^i^^>^ ^16 ^^^7i nji, ^7] ^^^]o]m^^s.m: ^i^ 

^<^1 >a-7l ^Ell-^U-IS ^15 nfl, >a-7l ^14 ^^^7l ^]<^ 

^s.^ ^«fl ^1^5)^ #^;*il<H#^^^» ^7] ^E^^^Ais ^^*>^ ;*fl6 ^2:; 
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<29> o]^]^ ^ ^x^6\] ^7i<u '^l-S-el ^^1^ ^^S. A]:^ 

7>;^lJl #5l-^J^>^ ^^^SlS-OflA^ #Sl-Al^S.O^ §5^0. <y 

^lA]^o.^M|, :^El AH^s^ oil el oil <^^£(immunity)l- #7^^ ^ o;iji xjE^o;) 

<30> ^ ^Vrgsj. ^ «Vt^o^ ^^^>B1 Ol^ ^ ^ ^i^o^ ^AH) o^^>«i^ ^ 

<^l«fl*>7l ^ ^x^o^ w>^3i*l: ^aHI^ <^1A1^>^ ^ £ 

<3i> ol^>, ^y-t!: ^S^H ^ «>#^1]: ^^Hl» ^ ^ 

^Ml^l ^^^ttt^. ^ ;^lAl^ :s.<^*}- ^^w.^:^ ^<^^V ^7fll- M-^\flcl-. 

<32> iE 3^ ^ ^^sl «g ^aHhi niiiei ^3-^1^ i-f^l-^^ 

cl-olc^H^olcl-, £ 3* ^S^>^, ^71^1 avs^l ^^1(300)^ ^1^^7l^ 

S5l^(310). ^^ ^l^-S-7l^^S)^(320), /^U ^4^/^]<a 5)S(330), >^12 ^^/^l^ ^ 
■^(340), ^^^5^5.(350), %^ i3l3il(360), 2-^ efl^l^Bl ^(Mode 

Register Set:MRS, 370) ^ Hl^ i=1^cl(read command decoder, 380)1- ^wlt!rxi|-. 

<33> ^l<^^7l^Hs|S.(310)^ nls^ oj^ ^71 Al;?V( input locking time)ol 

^ ^^#^^^(ECLK)<^1 ^7l^>^ ^^#^-^J:(PCLK)» ^^^iAltlcf. >S-7l <U^ 
■1-71^1;^^ TCC. 2TCC BE^ 3TCC ^ 9X^. ^7]^^^ , ^^7] TCC^ -tls^ 
■ ^ >^H€-(cycle) SE^ ^VM-fi] ^7l(period)<ilcf . 
<34> ^1^^7l^^5]s(320)^ nlE^ -t^^^ ^7lAl:^(output locking time)c>l 

^ ^-¥-#^^^(ECLK)oll ■S-7]s:l-H, c-llolEl(lX)ljT)7> ^-^#2^-Al^(ECLK)<^l ^7] 
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^ TCC. 2TCC. 3TCC, 4TCC 5TCC ^ $X^, ^1 <?!-§- 7] ^5.^1 5.(310)^4 

^l'a-&7l^H^S(320)^ ^-g- /^flcH ^l-a 2^-<y(VCDL: Voltage Controlled Delay Line)^ 

^^/^]Si 21^(330)^ ^>;i ell^^l^^l^ ;^lAl3r>^ 7]-^ eHol^A] a] 

:£(CLi. ^7lA-1 i = 3,4,5.6,7)011 ifl^#^^^(PCLK) ^ 

(PCLKDQ)S^ m^-^ '^^1^17171 vfl-¥-#^^:£(PCLK)l- ^]9^ ^o] :5i^^>7lu|- 

(unit period) ^IS^ ^]lt) ^l<a*]-JL ifl-^#^^^(PCLK_C)# ^^5tb4. ^, 

^11 ^^/^l*a ^1^(330)^ no]^x\6\] i4e|- ifl-^#^>a^(PCLK)s1 ^l*?^^]:?}-^ 

= 711 tbcf. c^m *<H. 5ii^mAi7> 3<?i ^-fsi ^^^7} 2oomz)o]^, 

^7] ^1^ 5(ns)<:'lJl. ello]^Al7> 691 ^-f^ ^^^7} 400(MHz)oli^ . 

^7] xlo^ Al;^^ 2.5(ns)olcl-. 

^12 ^^/^1<?^ ^^(340)^ ell«^l€^1 ^:s(CLi. <^7lAl i = 3,4,5,6,7)«^1 ^ 

^^H. ^-^©^^J^CPCLK) ^ #^;^H#^^^(PCLKDQ)Sl ^^1^1^171 ^ 

^1-*^ #^^1^#^^^(PCLKDQ)1- ^1^ ^ol ^^^>7li4 #^^H#^^^(PCLKDQ) 
» #^^]<H#^^S(PCLKDQ)sl ^ol£ >^>ol#(cycle) ^l^s^-Ji 
o1#^^J:(PCLKDQ_C)» ^^^J^Vcf. ^. ;*ll2 ^^/^1°^ S)^(340)£ >iU ^^/;^1^ Sjs 
(330)sl- -B-><>>^1-711 ^l->i ellol^Aloil vcSf^ #^;H]ol#iJ-'a^(PCLKDQ)^ ^l<a 
711 t!-^. 
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^~ 1020020078386 %■^ ^y^>: 2003/6/3 

<37> ^ ^^5^ <^ ^Aloil^ ^^/7]<^ S)S.(330) ^ ;^12 €^/^l^ 

(340)1- S.^ ^-^^JS.iLS.^i i^^l-Ji ^^1^, ^-¥-#^^:£(PCLK)^ S^o] 
<^#^^^(PCLKDQ)^ #^ ^.^o] ^A-l^(iead) ^=S^/^1«?! s\s. 

(PCLK)^ ^4 ^^<^1 ^^i^ ^-ffe ^12 ^^/^l^ ^^(340)^^ ^wl^ ^ 

■S-'^tb ^^^.a-^i* i^^>D^, PCLK cflAi PCLK_C7>, PCLKDQ cfl^ PCLKDQ_C7> 

(PCLILC) ^ #^^1<H-i-^^:£ (PCLKDQ_C)<^1 ^^s>o^ cflolEKDOUDS] #^^:?]- 

^ ^]^ls^>^ b1:e. Ais(PREAD)» 4^^H*]-JL, 9}^ 511 o]^ A] ^Ji(CLi)<>ll -§-Ta-*H 

^ (LATENCY) S-A-^ #^^1-^1-. 

<39> #^«l3Jl(360)^ #^:^1<H^J1 (LATENCY) ^ #^ ^1<H#^^ S( PCLKDQ )<^1 -g-^^><=^ . 

ifl-^ cflojE-KDATA)* tH (buffer ing)^l-<^ tflolB] (DOUT)* 
<40> s.:e. efl;=^l>iEl ^(370)^ <S«^<^l>i ^^(MRS CMD)<^1 -§-^5>a^ 9}^ efloj^A] 

(CLi)l- ^^jAl^cf. tg^ rl^cKSBO)^ ^B. ^^(READCMD)^ i=1 3^ (decoding) 

elJE. :=gi <aJ:(PREAD)# ^'^,St!:'=l-. 

^ojcl-. £ 4# %i-S*>^. ^^/^1«?! 2lS(330)^ 57fl^ ^^/^l ^^#(331, 332. 
333 . 334 . 335) ^ ^e1#^a^(336)» ^til^cf. ^514^/^1 ol^(331)^ f}^ ^^m^] 
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• 7} 391 ^^^] i^fl-S-^V^ ^^/^I'S^'^lo^. ^^^7] ;^1^S1S(3311), ^^^7] 
^I'i^ 2)^(3312), m ^1^^51^(3313) ^ ^^#(3314)^ 5Lt!-t!:i=f. ^2, m. 

^14 ^ ;^15 ^^/;^l<a^l-(332,333,334,335) z^-z^-^ ^^/^l<a^(331)5q- ^ 
>^^Adfc:l- 5£^5>c1. ell<^l€^l7> 4,5,6 ^ 791 ^-f<Hl cfl-§-s1-^ ^^/^l^^<5lcf . 

nfsfxi, ^x^o^ ^o^^v ^^/:^l<a-^(331)'?]:ol ^^^^rf. 

<42> ;^ll ^^/;^l^-?-(331)^ ^^1-(F1 ~ F4)^ ^ ^(cutting) <:^^<^1 ^]'^^]Zto] 

vfl^#^^S(PCLK)* (336)5. ^^tbcf. <^1# ^o] ^ ^^^^-tlJl 

(PCLK)^ #^;*ll^l-^^:5:(PCLKDQ)^ iii^i W:^^ 'U^]^]^]7] ^ 7fls] ^ 

7)1-3] ^jo^o] ^^^V ;^|3 ^^(p3)^ ^cf£]^] ^ji q-D);^! ^^s.(pi^ P2, F4)<:>1 

^^}7] ^^l-(Fl~F4)ol A>-g-5]o^xln].^ vfl^#e^-Ai:^(PCLK)7> ^^/;^i<a5i^ ^*/ 
^Sl- :^m^>7li4 =^ o;^^ ^>a(metal option)ol Aj-^g-^ ^£ o^c)-. 

<43> ^ ^i^o^ ^ ^Al«:^l6ilA-l z]-z]-o) ^^/;^1 ^^■i:(331~335)^ 371)2] ^^^7] 

^IS^sjSl-* 5L^*>^m, ^ c)-€- ^^HHl-H^ 37fl &t\. ^o] ^^^7] 

<44> ^El-iajAi(336)^ 9}^ e)l<^m^l ^^(CLi. <:^7]a-1 i = 3, 4, 5, 6. 7)^] -g-^^> 

^. >lll, ^12, ;H13, ;^14 ^ »15 €4^/^1^^(331,332, 333, 334. 335)S.^b1 vfl-^# 
^ ^l-M-» ^^sr>o^ i>^^ vfl-^#3^-Ai:^(PCLK_C)* ^^>^5^mt:l-. 
<45> £ 5^ £ 3<H1 ^12 €^/>^l^ 5l^# ^cf Aj-^il^l M-El-xfl^ 1:6^- cfololii 

^olcf. £ 5^ :^]2 €^/^1^ ^^(340)^ 571)^ €#/^l«a^*(341, 342, 

343 , 344 . 345) ^ ^El#^>H (346)* ^wmcf. ^l6 €#/:^l ^^(341)fe eflol^A) 
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7} 391 cW-i-^V^ ^^/^I'S-^^^IH, ^14 ^^^7] 21 5.(3411), ;^15 ^^^7] 

■ ^1^51^(3412), m ^^^71 :^l<g^ 5.(3413) ^ ^^#(3314)^ 5L^t!:i=f. ;*ll7, ^]8, 
'49 ^ ;^110 ^^/^l«?l^l-(342,343,344,345) ^^-^ ^6 ^^/^]9^^(SA1)^ ^'U^ ^ 

^]o]^^]7} 4,5.6 ^ 7^ ^-fo)] cjl-§-*>^ ^4^/^l<il-¥-<^lt4. 
^A^^ m ^^/^l ^^(341)^^1 -M^^tf. 
<46> m ^^/^l^-f-(341)^ ^S1-(F5 - ¥8)^ ^^(cutting) <^^o\] nj-s^- ^l^^^li^ol 

i=l-€- #^^1<H#^^^(PCLKDQ)» 'aBll-^A-l(346)5. ^o] , 

^(PCLK)S!l- #^>^H#^^S(PCLKDQ)^ m^-^ ^^1^1^171 ^s]-o^ ^ yfl^ cfo^ 

^711- ^l<aol ^^(P7)^ ^^Sl^l ^Jl M-D^;^! ^^S-(F5, F6, F8) 

^^>7l ^tll ^^#ol A>-g-£)oj^]n]-^ #^^H#^^:^(PCLKDQ)7> ^^/;^l«?^Sl^ :^^/ 

^V^^rj-TlM- c^^^ ^ oi^ nfl^ ^^(metal option)ol A>-g-^ ^s. 9X^. 
<47> ^ ^^^S^ <^ ^aHH]a^^ z]-z^-o^ ^^/;^]c^«-l: (341-345)^ 37112] 

7] ^I^^S.-!-^ Jt^^V^m. ^ ^^S] XfS. ^AHloflA]^ 3711 :a-Cl- cl-o^^ 

7] ;^1 ^2)5.1:^ itf-^ ^£ ^c}. 
«s> ' ^E]*^Ai(346)^ 9}^ efl<^l^Al Ai^(cLi, 0^7!^^ i = 3. 4, 5, 6. 7)<Hl ^^^} 
o^, ^16. ^17, ;*il8. ;^19 ^ ^UO ^^/^l^-?-l-(341.342.343,344.345)* -f-Sfl ^^/^l^ 
^ #^^1«H#^^:^(PCLKDQ)# # *>M-« #^^1<^#^^^(PCLKDQ_C) 

<49> i 6^ 9}^ ello11iAl7> 6«^ ^ ^ ^^1<^H1 vc^^ ^7]^ aVS^l ^]S.^ 
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^50> sq-f-#B}.Ai^(ECLK)<Hl ^7]^o] ^^(MRS CMD)*^! <?l7Vsl^, 9}^ ^o]^ 

6^J^ M-^i^^ efloj^A] Ai^(CL6)7} %>^^^^t:]-. zl cf^<^l . ^14 
'a:^(ECLK4)<^1 ^713^101 ElJE. i^^CREAD CMD)<^1 'y7>£lia, ^M. ^:£(PREAD)7l- ± 

^V<^1 BlltChigh level)S.Ai %>^^5|-^T:f. 
=5i> S. 3<H1 ^l<d-^7l^H2]S(310)^ -i-71 A] locking tiine)<^l 3TCC 

2 ^l^#^^5:(ECLK2)olcf. ZL5lJi, £ 3<H1 £.^1^ ^^ ;^1^^7l^5.:^S.(320)fi1 %■^ 
^7l A] ^(locking time)©] STCCU ^^-i"^^ Jl(PCLKl)oll ^«fl 'Sl"^^ 

^AiJKPCLKDQl)^ ^^i#^(ECLK2)^ '^^1^1717] ^tfl, #^^1<^#^^^ 
(PCLKDCLC)^ £ 3ofl £Al^ ;^]2 ^^/^lo^5lS(340)<^] #^;^1^#^^^(PCLKDQ) 
» :£ 6«H1 lEA]^ wVss]- ^o] ^7l(TD = TCC) ^1^^>^ tfl-^ 

-i-^Aij^CpcLieC)^ £ 33] 7^1] 1 ^#/;^l^sls.(330)<Hl vfl:^#^Ai^(PCLK)» ^l<?a 

:52> ^]2, ^13 ^ #^^lcH§^Ai^s-(PCLKDQ2. PCLKDQ3, PCLKDQ4)^1 ^«fl # 

si-7j£]ol ^^5*]-^ #^^H^^(LATENCY)^ ^ -a-JLtl-Cvalid) #^^H#^'tl:^<^l 
cfl-i-^V^ ^15 #^^lo]#^^^(PCLKDQ5) ol^ofl t}o] #^/*llcH# 
^^^(PCLKDQ)^ tAC=0 91 S:^^ ^^^X\7]7] s. 60)! S.^]^ tSACCclock to 

valid output delay time) ^^^^^l^^ ^7] tSAC^ ^^J-^sf ^ 

^51-7)1 JL^^^ Al^olcl-. cflolEKDOUT)^ ;»illO ^1 «-#^a1J:(ecLK10)s1 <H1^1 
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(rising edge) ^ s^Kj- oj];^! (fal 1 ing edge)<^1 ^7]S\o] c-llolE-l(DO) ^ 

<53> ^ ^x^o. ;£^o11 ^AHl^ ^jlS. ^^£1^0.14^ o]^ <^1^1^^ ^<^1 1:21- 

^ 7]^ ^o>o^ ^^vo^ 7].^ ^^e^ig ^IS-^B] cl-oj:^ ^ ^^^V Bl- 

7]-^^>4^ Oltfl^ ^ojcV. XCj-Sl-A-l. ^ ^Vi^o^ 7]^^ ^Jl^^^fe 

^^^^^^^ 7l^a^ A>>^H1 ^^e}j;^o> ^ ^oic^.. 

^Iji ^-^^si^oilA] >^7l ^^I'^l^^ 

-^El >^H#^ <Hle1o11 cfltb <^-B--£(inimunity)l- ^71-^1^ ^ o^jl ^Ie-^o^ <:g%t^ 
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11 

[^^*c^ 2] 

^li^J-'Hl ^<H^i. ^^7l -^71^ tiv^^i uflasl ^^1^ 
7] ^-^^^^Ji* ti^i ^^^j-Tiq- SE^ >a-7l tfl-?- ^^a] ^<H£ tl: ^><^1# 
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[^^^d- 3] 

^12%H1 9X^^^, ^7] ^7]^ ti>£^l nflfisl ^J-^lfe 

^13^<H1 $i<HAi, >^7l ^11 ^^/;^l«?i s^s.^ 

^» ^«fl ^^7] ^^W^^S.^ ^ -^71)31 A>o]^s. 7l|o^ A>ol^S- ,^ 

^ ^12 ^^/^I9l^; 

^13 ^^/^l^-^; 
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^^1- -f-^ :^lol ^o] ^^s>7li4, lE^ ^7] xfl^^^^^^l- ^>7l 

^l-i eflom^l7]- 3, 4, 5, 6 ^ 7<a^ ^lAl^>^ z^z]-o^ ^i-^, ^]o]^X\ aij^s. 
"HI -i-^^H, ^7l ^]2, m. m ^ ^15 ^^/^1«^^1- #«fl ^^/;^1^S1^ vfl^ 

^]'^ ^<^] ^^t}7]^, ^^7] m:^4o]m^^s.m: ^7] ^^si^i 

* 'S:^ ^1«?1*>^ ^16 ^^/^l^-¥-; 
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^1<?1^>^ ^18 €^/^l^-¥-; 
■B: -f-«ll ^1^ ^o] ^4^^1-7114. #^;^1<H#^^:^« ^7] ^^S\7.] ^ 

-1-^ x]^ ^^^VtIM-. 5£^ ^7] 

^^1- ^V7l #^>^lcH#5J-^^^ tl: ^H#, ¥ 7fl5^ AVOIDS. 7flo^ 

>S-7l ^>ih ell'>l^Al7> 3, 4, 5, 6 ^ 7<a# t^Ia]*}^ z^-z]-^ eflol^A] ^i^:^ 

-g-^s^>c^, ;^]6. ^17, ;^18, ;^19 ^ ^llO ^#/^l<?l-^l- -f-*)] ^4^/^l^£l^ #^ 

6] 

^]5^M 9X'=>]M, ^7) ^12, ^13, >«114 ^ ^15 ^4^/^l<?i^-i- 
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^E^^^A^^ ^#§>^ ^12 

^7] ^^^^ m ^^i-^s. ^7i>^ ^^^i x^fl 

[^^^^ 71 

^16*J-*H1 >H16, m. m, ^19 ^ ^110 ^^/^i«?i^# 
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^7] ^E^^^A^s. ^16 ^s; 
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